Abstract. Rom Harré criticizes critical realism for ascribing causal powers to social structures, arguing that it is human individuals, and not social structures, that possess causal powers, and that a false conception of structural causation undermines the emancipatory potential of critical realism. I argue that an interpretation of the category of process as the spatio-temporalization of the category of structure, which underpins much evolutionary theory, provides the conceptual tools to explain how the critical realist transformational model of social activity can escape from Harré's criticism, leading to a general conception of social development within which various types of evolutionary processes can be identified as particular cases. I then argue that Tony Lawson's PVRS model provides an evolutionary perspective that enables the conceptualization of coercive power as selective pressure.
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Discourse and Reality
Harré distinguishes two levels of scientific discourse: level 1, where 'nominal expressions refer to observables, that is to relevant objects, properties, structures and processes that are presented among and selected from the many features of the sensory domain', and level 2, where 'nominal expressions refer to unobservables, imaginary objects, properties, structures and processes that have not yet been observed '. 3 He notes that level 1 propositions lead to descriptive or representational models, while level 2 propositions lead to explanatory or heuristic models. Explanatory or heuristic models provide intelligibility to a scientific discourse, while descriptive or representational models provide not only intelligibility, but also plausibility, since the agentive entities depicted in descriptive or representational models (the bearers of causal powers) can reasonably be seen as belonging to the actual world. Harré argues:
The structural cycle, the 'double structure thesis' à la Bhaskar ([1979] 1998), is no doubt respectable as a heuristic model, but fallacious as a representational model. Human development does not come about from the influences of social structure on the nascent human being, but by interpersonal processes described so brilliantly by Lev Vygotsky (1978: chapter 4) . People become members of a society, another metaphor with dangerous edges, by their Vygotskian origins as they acquire competence in practices recognized as correct in their local culture, that is acquire grammars, pick up schemata, scripts and so on, and are trained in good habits. Using these skills they do not produce structures, but a rich, interconnected mesh of meaningful exchanges. To collect up a set of rules and conventions as an institution is a harmless and useful classificatory device, so long as we do not slip into ascribing causal powers to it. 4 Harré concludes the following concerning the emancipatory potential of critical realism: [Human beings] can come to realize that the constraints that society seems to place upon their pursuit of worth are grammatical, in the sense that Ludwig Wittgenstein gave to that term … All we have to do is to show people that they are trapped in the silken but fragile shrouds of a pattern of discourse conventions. Yet how deeply they resist these demonstrations! This resistance is instanced not only by creationists, religious fundamentalists of many faiths, patriots, fan clubs, Freudians and all sorts of others but the old style Critical Realists themselves! To go into this matter requires the help of Ludwig Wittgenstein and his conception of the hinges on which the doors of life turn (Wittgenstein, 1975) -fundamental practices that though they could be different, constitute and regulate forms of life. These forms of life are the contexts in which personal and social identities are formed. 5 A key difference between Harré and critical realism is that for critical realism, rules and conventions are not just a useful classificatory device, but a constituent of reality. To think otherwise would be to reduce an ontological claim to an epistemological claim. As Bhaskar notes, referring also to Wittgenstein:
Wittgenstein said in a famous phrase that it is sufficient to talk only about the network, we do not have to talk about what the network describes. What my argument did was show that this was a fallacy. In showing that it was a fallacy I opened the way for rational arguments about ontology including the new ontology that I argued was necessary for science in A Realist Theory of Science. 6 Since Harré and Bhaskar refer to Wittgenstein in the citations above, it will perhaps be useful to use the example of Wittgenstein himself to clarify this difference between Harré and critical realism:
Let us imagine a white surface with irregular spots on it. We then say that whatever kind of pictures these make, I can always approximate as closely as I wish to the description of it by covering the surface with a sufficiently fine square mesh, and then saying of every square whether it is black or white. In this way I have imposed a unified form on the description of the surface. The form is optional, since I could have achieved the same result by using a net with a triangular or hexagonal mesh. Possibly the use of a triangular mesh would have made the description simpler: that is to say, it might have been that we could describe the surface more accurately with a coarse triangular mesh than with a fine square mesh (or conversely), and so on. The different nets correspond to different systems for describing the world … (the net might also consist of more than one kind of mesh: e.g. we could use both triangles and hexagons). The possibility of describing a picture like the one mentioned above with a net of a given form tells us nothing about the picture (for that is true of all pictures). But what does characterize the picture is that it can be described completely by a particular net with a particular size of mesh. 7 We can say that while for Harré social structures exist in the theory being used (the 'net'), for critical realism social structures are part of the very nature of reality (the 'spots on the surface'). In Wittgenstein's Philosophical Investigations, as in the passage from the Tractatus above, the idea of a tension between theory and reality is also present (but language-games now play the role of the 'net', and ordinary language is the 'spots on the surface' being studied):
Our clear and simple language-games are not preparatory studies for a future regularization of language -as it were first approximations, ignoring friction and air-resistance. The language-games are rather set up as 'objects of comparison' which are meant to throw light on the facts of our language by way not only of similarities, but also of dissimilarities. For we can avoid ineptness or emptiness in our assertions only by presenting the model as what it is, as an object of comparison -as, so to speak, a measuring-rod; not as a preconceived idea to which reality must correspond. (The dogmatism into which we fall so easily in doing philosophy.) 8 An analysis of Wittgenstein's contributions is beyond the scope of this paper, and the above quotes are meant only to illustrate the differences between Harré and critical realism. Nevertheless, one cannot help noting how Wittgenstein rejects the idea that reality must correspond to a particular theory that is used 'as an object of comparison' when studying reality, and that Wittgenstein's example, by presupposing a contrast between theory and reality, already presupposes both ontological realism and epistemological relativism.
Wittgenstein was very concerned with pointing out how we often make a mistake, which is that '[w]e predicate of the thing what lies in the method of representing it'.
9 But one must also avoid the converse mistake, of circumscribing predicates only to the method of representing a thing, failing to address the things we are describing -the epistemic fallacy. As Bhaskar argues:
[T]he critic might inquire as to how you could ever establish an ontological conclusion, because this would involve making a claim about the world which in some way you have removed from its ground, its epistemological premises. You can't talk about things in themselves apart from our modes of knowing them. This is a very insidious line of reasoning and it is very important to see what is wrong with it -because if you can't establish any conclusion, about anything, apart from our way of proving it or establishing it, then you can't have any local or separate or particular knowledge, the only knowledge you can have is of the whole, and indeed the process of the whole. So if we are going to have knowledge of sub-totalities, if we are going to have knowledge of particular things, you must be able to detach the conclusions of some epistemic investigation from the epistemic investigation, and of course this is what we do in science. If we couldn't do it then whenever we wanted to say something (about the world) we would have to repeat all our supporting procedures, that is, our whole method of establishing it. So if we are going to have any separable knowledge, we are going to have to allow ontological conclusions from epistemological premises or assumptions and say that they are sui generis valid.
progresses through the tensions between our epistemological concepts and the ontological structure of reality that we intend to analyse, that is, through contrasts that demand explanation. 11 These tensions or contrasts lead to a continuous dialectic between our methods and concepts on the one hand, and the underlying reality on the other hand. But, as Bhaskar notes, science presupposes the possibility of detaching conclusions, as ontological claims, from the epistemological context. And so does the possibility of emancipation. As Nick Hostettler argues:
Enshrining errors and absences in 'legislative' conceptions reinforces tendencies towards stasis. By exposing them in the way he does, Wittgenstein makes a contribution to the possibility of realizing change. However, a conception of philosophy as purely deconstructive obscures the extent to which it entails descriptive and evaluative philosophy and simultaneously closes down the possibility of actively engaging in reconstructive philosophy. All three modes of philosophy are internally related in that each does require the other in practice.
12
Harré is surely right to say that language and grammar (in Wittgenstein's sense) play an important role in constraining human well-being, but to the extent that language plays such a role, it acts in fact as a real causal force, and we need not just deconstructive, but also constructive and evaluative philosophy, to address these problems. Language can be seen both as an object to analyse, and as a means of analysis, and thus can be seen in both an ontological and epistemological perspective (hence, Wittgenstein's language games are an example of a means of analysis used to study a given object of analysis, namely ordinary language).
Process, Emergence and Causation
Harré's criticism springs from the fact that he distinguishes various fundamental levels for each scientific discourse with their own basic agents, advocating that human beings are the basic agent in social sciences, and the only social entity endowed with causal powers. contrasts with an atomistic conception where passive particles, for example atoms in a void, are the most fundamental entities in reality, the latter view going back to Democritus. In the atomistic conception the explanation of reality at the level of passive atoms and void, which are the most fundamental level of reality in terms of which higher level processes, for example processes of energy transfer, are explained. However, as Brown and Harré note, the advances in physics in the last century suggest that at the supposedly most fundamental level we find again processes of energy transfer, such as quantum fields.
14 In this sense, the fundamental level would not be constituted by atoms and void, or any type of fundamental particles, but by a complex hierarchy of interrelated processes. Effectively, the supposedly fundamental level is characterized by internally related networks of positions, endowed with causal powers, through which various types of energy are transferred. Furthermore, it is not just subatomic particles, but also atoms, molecules, cells, living beings, and societies, that can all be seen as networks of positions. These networks, seen as spatial totalities wherein the behaviour of a given part cannot be understood without understanding the behaviour of the other parts, constitute the intrinsic structure of entities. Because these entities are intrinsically dynamic, that is, we cannot understand the current behaviour of the entity without knowing something of how it changes through time, the category of totality must be applied not only to space, but to time, leading to the notion of process, which can be seen, as Bhaskar suggests, as the spatio-temporalization of the notion of structure.
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Hence, an atom is a structured process emergent from sub-atomic relations of energy transfer, while a molecule is a structured process emergent from atomic interaction, a cell is a structured process emergent from molecular interaction, a human being is a structured process emergent from cellular interaction, and societies are a structured process emergent from human interaction. This hierarchy of structured processes leads us to the critical realist emergent conception of a stratified reality.
Once we find structured processes, and not atoms and void, as the fundamental ontological organization of reality, there is no reason to neglect the causal role of structures other than physical structures, like chemical, biological or social structures. As Mark Bickhard argues, much inspired by the evolutionary theorist Donald Campbell, in this conception we obtain a stratified conception of reality, with each level characterized by a given pattern of organization.
16 This is a conception that underpins the work of evolutionary theorists like Donald Campbell. 17 However, as Bhaskar notes, the conception of authors such as Campbell, like the work of many evolutionary theorists, although very important in order to challenge the deductivist structure of scientific theories, still took structures to be a property of theories, and not of reality.
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Furthermore, as Bhaskar notes, the higher-level emergent phenomena may be formed by a superposition on the lower level -the case Bhaskar designates as superstructuration -or by a intraposition within the lower level -the case Bhaskar names as intrastructuration, in which the higher-level entities become constitutive of the lower-level phenomena, generating an internally related process that acts as a totality.
19 Under this perspective, reality is a complex hierarchical process where higher-level entities are constituted by, and may be constitutive of, lower-level entities, in a deeply interconnected process. Although Harré argues that powerful particulars are active entities, endowed with causal powers, and not passive particles, Harré seems to still allow for the existence of a fundamental level, from which supervenient or epiphenomenal entities arise, where higher-level processes, such as processes of energy transference between entities, can be explained in terms of the interaction of lower-level entities. This is why for Harré only agents, and not the structures they generate, can be described or represented as real, where structures could only be a property of theories in any case. However, once we locate structures in a dynamic reality, the most fundamental category is not a particle or any type of particular, but rather a structured process.
In the conception of Harré and Madden, on the other hand, reality is ascribed only to entities that are clearly delimitated, or individuated, namely powerful particulars, which are active beings in virtue of their intrinsic structure. The problem raised by the conception of Harré and Madden is that to explain this intrinsic structure, we must resort to a structured ontology where entities are also constituted by their relations, including the relations Bhaskar designates as superposition and intraposition.
The stratified conception we arrive at shares many similarities with an evolutionary ontology. While in a stratified ontology we privilege the synchronic point of view, seeing higher processes constituted by lower-level processes, evolutionary theory privileges the diachronic point of view, arguing that lower-level processes evolved towards higher-level processes in a process of development towards greater complexity, going from atoms towards mole- 17 Campbell 1965. 18 Bhaskar 1997. cules, cells, humans and societies. But in both cases reality constitutes a hierarchy of relational structured processes.
Aristotle's Four Causes
Having argued that reality is a hierarchy of structured processes of various degrees of superposition and intraposition, a crucial question to address is the relation between the various structured processes that populate reality, and the hierarchical levels in which these individual structured processes, such as atoms, molecules, cells, human beings and societies, are placed. Since the present article is essentially concerned with social structures, only one of these relations will be addressed, namely the relation between human agents, and the social structures that emerge from human interaction, which is the central issue of Harré's criticism of critical realism.
Social structures include a network of internally related social positions, each attached to social rules, and materialized in the social practices through which social structures are actualized and reproduced, as human agents slot into social positions engaging in social practices. Although human agents and social structures are ontologically distinct, at a further level of complexity (at a higher hierarchical level) human agents placed in a social structure constitute a totality, which is a society. For social entities such as meaning and rules cannot be understood in any way other than as constitutive of the human agent. Rules cannot be explained by rules without leading to an infinite regress, since:
As Wittgenstein remarked of the seemingly indefinite regress of rules legitimating action, the regress must end with some such declaration as 'this is simply what I do!' (Wittgenstein, 1953: §217) . To adopt this way of acting is not just a rule of practice, but constitutive of my way of life.
20
In fact, since rules emerge through a structured process which is the continuous interaction of human agents that takes place through social practices, it is practice (within a community, organization or society) that gives meaning to rules, and not the other way around, as Wittgenstein notes.
21 Social rules, attached to various social positions within a social structure, are the underlying condition of possibility for the routinized behaviour we observe in social practices, but social rules are nevertheless ontologically distinct from social practices. In fact, a social practice may not conform exactly to a given social rule, with the latter still having causal efficacy, such as in the case of driving, where drivers often do not conform to rules concerning speed limit, but are nevertheless influenced by the latter.
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Paul Lewis, drawing upon the work of Bhaskar, suggests that social structures, embodied in societal human practices, can be seen as Aristotelian material causes, while human agents play the role of an Aristotelian efficient cause. 23 Human agents use social structures, which are materialized in societal human practices, as a material that enables them to undertake action, but the action depends on the efficient causation of human activity. Peter Manicas argues that the solution Bhaskar and Lewis suggest does not provide an exact analogy of the Aristotelian example where the sculptor is the efficient cause who uses marble as a material cause, since the marble is independent of human activity and thus (can be seen as a powerful particular that) can have causal powers, while social structures are continuously dependent upon human activity, and thus cannot be seen as having causal powers independently of human activity. 24 However, one can make the analogy between the emergent entity (marble or social structures), and the respective agent from which it emerges (atomic or molecular agentive entities in the case of marble, human agents in the case of social structures), instead of making the analogy between the pair marble and human agents on the one hand, and the pair social structures and human agents on the other hand.
25
The marble emerges as an entity (from lower-level agents like atoms and molecules) with several properties, such as solidity, which qualify it as a material to be used, just as social structures also emerge as an entity with properties that enable it to be used as a material cause for human agency. To say that social structures do not possess causal powers because they depend upon human agency would be akin to saying that marble does not have causal powers because it depends upon lower-level agentive (molecular) entities.
Aristotle's notion of material cause can be used within this framework as a way to designate an emergent entity seen from the point of view of its emergent properties. When Aristotle refers to marble as a material cause, he refers essentially to an entity that possesses various emergent properties, such as solidity, which can be taken as given for the purpose of the sculptor without the latter needing a scientific description of how they emerge from the atomic or molecular level. Likewise, Bhaskar refers to social structures as material causes to denote an entity that can be taken as given by a given 22 Lawson 2003, 37. human agent, without the latter needing to know how it emerged from the interaction of various agents endowed with given habits and dispositions. If asked about the rules followed, the human agent would just say 'this is simply what I do!' 26 Therefore, the Aristotelian notion of formal cause captures an entity from the point of view of its structure, abstracting from its emergent properties, while the notion of material cause captures an emergent entity with a set of properties, abstracting from the underlying structure. The identity of this entity is, however, ensured by a given form, which in a spatio-temporal perspective can be seen as a structured process. The notion of efficient cause captures the connection of an entity to the other structured processes that constitute and activate it by superposition and intraposition, while the notion of final cause captures how this entity may in turn be constitutive of other structured processes, that is, it refers to the role or function the entity plays in a broader context.
Effectively, if the notion of final cause is interpreted as the form towards which an entity tends, we will reach the conclusion that the notion of formal cause applied to a temporal dimension suggested above will already include the concept of final cause. The concept of process as the spatio-temporalization of structure entails that internal relations are not only synchronic, but also diachronic (that is, a given structured process can be seen as a given totality through both space and time). The concept of final cause, when interpreted as denoting an exemplar towards which a given entity tends, captures the idea of an internal relation in the temporal dimension.
The concept of final cause, seen as the role or function an entity plays in a broader context, on the other hand, is a broader interpretation that encompasses the interpretation of final cause as an exemplar towards which an entity tends, since it also helps us to understand why a given form is actualized. However, if we want to undertake our analysis at a more specific level, we still need a more specific model to explain why some forms are actualized and others are not. I will now argue that a more specific model of evolutionary selection will help explain why some forms are actualized while others are not. The general insight is that forms are selected as they are actualized in specific practices, in an evolutionary process.
Final Causes and Evolutionary Processes
The concept of final cause has been developed within critical realism by authors such as Ruth Groff and Stephen Pratten. Groff focuses on situations where human reasons act as causes, for example when a plan is formulated and implemented in human practice. Thus, Groff notes how reasons act as final causes in this context. 27 However, human interaction may also lead to unintended consequences, which nevertheless constrain or facilitate certain types of behaviour. Can the notion of final cause still play a role in such cases, where unintended consequences shape human activity? Pratten argues that the notion of final cause need not be seen in a teleological way, and can be interpreted using Charles Darwin's evolutionary framework. Pratten argues:
The theory of natural selection does not provide a mechanical explanation since it seeks to explain a particular set of processes by referring to the general types of outcome toward which they tend. 28 Pratten draws the implications of this distinction to the debate between Harré and critical realism, resorting to Charles Peirce's understanding of final causality:
Harré is right to emphasize that there are two kinds of process. There are mechanical processes that relate particulars to other particulars. Mechanistic explanations are characterized precisely by the attempt to explain particular outcomes by citing particular conditions. But there are other non-mechanistic processes. There are processes with variable particular steps but which have a constant type of result. In explaining such processes reference to the general type of outcome is indispensable. It is the type selected for that explains the item selected: it was selected because it is, or has effects of, that type. Harré thinks these different processes mark out different orders only one of which is causal. From the perspective offered by Peirce's defence of the classical theory of final causality we can see that Harré, despite all his efforts, does not ultimately broaden out the notion of causality enough. Critical realists suggest that causal explanations can be applied very broadly to a variety of processes but without explaining how general types -mere possibilities -can be causes. From Peirce's perspective we can see that the distinction that Harré is pointing to is between causalities. Non-mechanical processes where you have constancy in consequence require reference to final causes in order to be adequately explained.
29
So we can identify two types of final causality, which may be termed creative causation, which happens when reasons act as final causes in the sense that they provide a plan that is implemented in practice -in line with Groff -and evolutionary causation, which happens when the social environment pressures human practices in a given direction in a non-teleological way -in line with Pratten. Evolutionary explanation also helps us to conceptualize the causal role of social structures in a specific type of social process. Social structures constitute an underlying form that is actualized or materialized in social practices, and provide a material cause for the efficient causality of human agency regardless of whether it is materialized or actualized in every specific circumstance. To the extent that human action is shaped by the general environment of social practices, final causality operates through the selection of social practices that materialize certain social rules. In this sense, an evolutionary explanation of the causal role of the environment of social practices helps us to address Harré's criticism of the causal role of social structures, but stresses a type of social process where the environment exercises selective pressure (as a coercive power), thus addressing also Harré's claim that critical realism fails to provide a model that addresses the topic of human emancipation.
Evolutionary explanation, when stressing selective pressure of an environment, provides a useful model for understanding coercive power exercised by the social structures that are actualized in a given environment of social practices. Therefore, evolutionary explanation provides a useful conceptualization of a particular type of social processes that is crucial to the critical realist theory of explanatory critique, and developed in dialectical critical realism too.
In dialectical critical realism, the concept of absence plays a key role in explaining dialectical processes in general, and constraints to well-being in particular, which must be removed by absenting absences as Bhaskar argues. 30 The Darwinian theory of natural selection may be helpful to the extent that it helps identify a particular type of absence, since a specification of the general concept of absence is implicit in this theory: it is because an individual lacks something that the individual is not selected by the environment, that is, because something which is essential, given the competition faced in the environment, is absent. This means that either the environment must be transformed (in order to absent absences), or the individual will be forced to adapt to the coercive power of the environment, or excluded from the selection process. Furthermore, an evolutionary perspective can also clarify the role that embodied dispositions play in the emergence of social rules. Harré's argument points towards the role of embodied dispositions, when arguing that: '[p]eople become members of a society … as they acquire competence in practices recognized as correct in their local culture, that is acquire grammars, pick up schemata, scripts and so on, and are trained in good habits.' 
Realism and Analogy
Bhaskar and Lawson argue that the biological realm can be seen from three different perspectives: as an existential basis for social activity, as in causal interaction with social activity, and as the source of a model to understand social activity. 34 The first and second perspectives emphasize the interrelationship between the biological and social realm, and the ontological priority of the former (the biological realm is a necessary condition for the existence of social activity, but not vice-versa). The third perspective mentioned above means that biology can provide a framework that fruitfully illuminates social processes. This approach contrasts with attempts of sociobiological reductionism, which lead to the neglect of the role of emergence. Nevertheless, in addition to the dangers of biological reductionism, there is also the possibility of universalizing, through the use of analogy, a particular model that may not be adequate to all social processes. Lawson argues that this problem with the use of evolutionary theory in social analysis, for example in evolutionary economics, springs from a lack of attention to ontology:
[M]odern economics is marked by a widespread committal of the epistemic fallacy. This consists in the view that questions about being can always be reduced to questions about our knowledge (of being), that matters of ontol-32 Bourdieu 1977 Bourdieu , 1990a Bourdieu , 1990b . ogy can always be translated into epistemological terms. This fallacy assumes the form of an expectation that methods can be adopted from any sphere, and/or be of any kind -mathematical, evolutionary or whatever -and successfully applied irrespective of the nature of the object of study (see Lawson 1997) . Even in the more insightful discussions bearing upon the possibility of an evolutionary economics, questions of ontology have tended to be obscured by a concentration on other matters. The latter have included such issues as whether Darwin consistently proposed one sort of evolutionary theory or mechanism only, the proper interpretation and relevance of the contributions of Lamarck, the nature of frontier modelling in modern biology, and so forth. Whilst these sorts of inquiries have their interest, they easily distract from those more relevant to the question of whether it is feasible in any useful way at all to abduct from biology into social theory. In any case, whatever the reason for it, questions of ontology have been largely neglected in discussions of borrowing from others, and here my purpose is to help rectify this situation. It is the case that ontological considerations of some sort do already creep in here and there. However, they rarely do so in a sufficiently explicit and systematic fashion. My limited aim here, as I say, is to contribute to helping redress this situation.
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In fact, most contributions to the use of evolutionary theory in social analysis still seem to see structures as a property of the theories about reality, rather than of reality itself. Hence, prominent authors in evolutionary analysis such as Geoff Hodgson argue that it is necessary to move from analogy to ontology. 36 However, while authors such as Hodgson and Knudsen argue that the social realm does conform to the Darwinian description of the biological realm, Lawson argues that evolutionary models, and models of natural selection in particular, can be seen as a particular case within the general description of social processes given by the transformational model of social activity. 37 Lawson writes:
[I]f this transformational model allows that both transformation and reproduction occur, it says little about either the conditions wherein one or the other is likely to dominate, or the specifics of any processes of social reproduction/transformation. The 'natural selection' model then, if appropriate at all, will presumably indicate one specification of the transformational model. It will provide a more concrete account of how reproduction and/ or transformation of specific aspects of social structure can happen.
38
If we see evolutionary models as any model that uses the notion of structured process discussed above, we have a general enough conception that applies both to the social and the biological realm. However, if we resort to more spe- cific models, such as the natural selection model, we are using a framework that is suited for particular cases only, but whenever appropriate, will provide a more specific account than the transformational model of social activity.
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For example, the natural selection model will be best suited to explain the pressure of the social structure on human activity, rather than purposeful activity where reasons act as final causes, such as in the cases discussed by Groff. 40 In this context, Lawson develops his PVRS (Population-VarietyReproduction-Selection) model, which is aimed at explaining social reality at a more specific level, and helps to address the topic of human emancipation by providing a more specific explanation of coercive power and of the causal role of social structures, the central topics in Harré's critique of critical realism.
The PVRS Model
A central distinction for the formulation of the PVRS model is the distinction between interactors and replicators. Interactors are the entities that compete in the environment of selection. 41 The entity that passes on its structure (i.e., is reproduced) in the evolutionary process will be termed here the replicator.
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Once this distinction is made, we can combine it with the central elements of Darwin's evolutionary theory, and his notion of natural selection in particular, in order to formulate the PVRS model. 43 Lawson defines his PVRS model as a model that contains five essential features: a population of interactors; a variety of replicators (which depends upon an underlying variety-generating mechanism); a replication mechanism through which replicators are reproduced; a selection mechanism through which the interactor is selected in the environment, and some degree of independence between variety-generating mechanisms and selection mechanisms. 44 Note that although we are ultimately analysing which replicators are selected, this selection happens through the interactor that corresponds to each replicator. In evolutionary biology, interactors are located in, or in fact consist in, the individual organisms that compete in the environment of selection. The genetic characteristics of individual organisms constitute the entity that is replicated, designated as the genotype. The genotype (i.e., the replicator in evolutionary biology) endows each individual organism with given (phenotypic) characteristics, which contribute to the greater or lesser fitness of the interactor. A question that naturally follows is which entities we should regard as replicators and interactors in the social realm.
Note that while most evolutionary theorists formulate their models by universalizing the analogy with the biological realm, a more suitable endeavour is to formulate an evolutionary model where the structures identified are a property of reality, and not of the theories used to analyse such reality. While analogy is surely helpful to guide our thinking, realist evolutionary analysis must be undertaken a posteriori, informed by an ontological analysis of reality (for example, by the transformational model of social activity, which is achieved through a posteriori ontological analysis), and not through an a priori epistemological generalization of a biological analogy. The question that follows concerns which social entities exist already in competition in reality, and which social entities maintain a stable relationship with the interactors throughout social activity, endowing the latter with a given level of fitness or competitiveness. Lawson argues:
In keeping with the transformational model, then, I would suggest that the most promising, or anyway one conceivable, candidate for the social interactor is social practice, and the environment of selection includes all other social practices that are in some way related or connected to that population of practices that constitutes our primary focus. Interaction with the environment just is human interaction. What sort of thing or aspect might be interpreted as a social replicator, the entity that passes on its structure in replication? The answer that fits most easily with the transformational conception of social activity, I suggest, is social structure, and especially social rules including norms and conventions. 45 So social practices are the social interactors, and social structures, including social rules, are the social replicators that are selected (or not) through the competition of social interactors. This specification of social interactors and social replicators is the defining characteristic of Lawson's PVRS model.
Let us focus on the social replicators first. Lawson takes a very broad conception of social rules, and in fact suggests that it is not just rules, but social structures in general, that can be seen as replicators. Lawson defines rules as generalized procedures for action of the form 'if x do y under conditions z'. 46 The social rule, i.e., the entity that is replicated, assumes thus a form 'if x do y under conditions z', which can be actualized in actions, habits, and 45 Lawson 2003, 128. 46 209 observable behaviour in general, and is enabled by underlying dispositions and potentials, which are nevertheless distinct (transfactual) entities from the observable behaviour (including actions, habits and routines) that presupposes them. The term disposition can be used to denote the potential or tendency to engage in any form of observable behaviour. Such potential is enabled by underlying structures -examples are neurobiological structures, or social structures. Following Lawson, I distinguish the disposition (or potential) for engaging in observable behaviour from habitual action or routines, which will be taken to consist in (repeated patterns of) observed behaviour. 47 Lawson notes that a social rule can be seen as a 'code, convention, or understanding about how an act could or should be performed', where such code can be followed tacitly or consciously.
48 Hence, the replicators or social rules in Lawson's PVRS model can be taken in a broad sense, including also ideas, techniques and any type of entity that may embody codified information of the form 'if x do y under conditions z' -where 'do y' can be taken in a broad sense, for example taken to mean 'interpret as y'. In fact, the essential feature of a replicator in an evolutionary model is that it consists in, or contains, a code that is transmitted through the replication mechanism (in evolutionary biology the replicators are the underlying genetic code or information of the interactor). The code 'if x do y under conditions z' is the codified information that is replicated here, and this codified information is a form that becomes actualized in observable entities or practices. Now let us consider Lawson's choice of social practices as the social interactors. Social practices are enabled by social, technological and psychological structures, and include the actualization of any of these structures of rules or codes as actual practices. Of course, such codes or information will often be combined with a material basis. Social rules, conventions, ideas and techniques can be materialized in books, artefacts or any means of recording codified information, and not just in the social practices (the interactors) in which they are actualized -and Darwin himself made the remark that the written books left by the Greeks contributed more to the evolution of western culture than their genetic characteristics.
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The question one could ask is whether another interactor could have been chosen. For example, human individuals, organizations and technologies can also be selected in an evolutionary social process. But note that Lawson's formulation can still encompass a situation where it is an individual, organi- zation or technology that is selected. For there are two ways through which the selection environment -the population of competing social practicescan cause the selection of social practices in Lawson's formulation. The first type of selection, which will be termed here vicarious selection, is by causing (or even forcing) individuals or organizations to keep or to change their social practices (or at least influencing them to do so).
The term vicarious selection is used here in the same sense as that described by Donald Campbell. 50 Vicarious selection enables us to take into account the fact that social structures often exercise their power in shaping human action without eliminating particular individuals. Social structures are a material cause for human agency even when agents are not selected in every specific circumstance where they have a causal role, and have thus a crucial effect on human well-being even when not eliminating human agents in every particular instance.
51
In vicarious selection, social practices (including the performance of given techniques that rely on corresponding technologies) are selected directly through the decisions of individuals or organizations that choose to keep or to abandon given social practices, but choose so because the environment of selection leads them to do so (and in many cases forces them to do so, acting as a coercive power). Because social practices are selected directly through decisions, vicarious selection may also be termed as direct selection of social practices.
The second type of selection, to be termed here natural selection, following Darwin's usage of the term, consists in selecting or excluding those individuals or organizations that engage in given social practices (for it may well be the case that people or organizations decide to maintain given social rules, ideas or techniques regardless of how favoured they are by the environment of social practices). 52 In this second case, social practices (again, including the performance of particular techniques that rely on corresponding technologies) are selected indirectly, through the selection of the individuals or organizations that reproduce them, and so this type of selection can also be termed indirect selection of social practices. In both cases, the replicated code or information is selected through the selection of the social interactors (viz., social practices), but only in the latter case are human individuals or organizations also themselves selected. In both cases, it is the competitive pressure of the environment of selection that 50 Campbell 1965. 51 See Martins 2007, 270-2, for a discussion with special reference to the impact of social rules, as material causes, on human well-being. makes individuals change their decisions, or excludes them if they do not change their decisions. Natural selection refers to the selection of entities such as individuals or organizations (including a whole society, if we assume a population of societies), and thus of the corresponding codes, structures or forms that are embodied in them, while vicarious selection reflects a change in the structure of an organization (or society) caused by the pressure of the environment of social practices on the decision of human individuals.
Note that, because of the particular specification used by Lawson in the PVRS model, we cannot take vicarious, or direct, selection, to have exactly the same meaning that adaptation has in evolutionary biology. Because the interactor is the social practice and not the human agent, a deliberate change of social practice is a case of (vicarious or direct) selection, and not of adaptation, which would be a change in the interactor, not a selection of the latter.
Note also that a stable correspondence between replicator and interactor is essential for any explanatory framework based on the selection principle. For if an interactor could change its replicator at any moment, it would become difficult to distinguish evolutionary change from other types of change, and an epistemological problem of identification of replicators would arise.
The possibility that codes and rules may change through vicarious selection means that, in such a case, there may not exist a stable correspondence between replicators on the one hand, and human individuals or organizations on the other hand, for vicarious selection occurs precisely when the latter decide to change their codes and rules. A stable correspondence between replicators on the one hand, and human individuals or organizations on the other hand, exists only in what is termed here as natural or indirect selection (since in such a case individuals or organizations maintain their codes and rules).
If human individuals or organizations were taken to be the interactors, as in most evolutionary social theory, one would have to assume a stable correspondence between individuals or organizations on the one hand, and rules (i.e. replicators) on the other hand -in order to avoid the epistemological difficulties that would spring from the possibility that interactors may change their replicators. But to assume a stable correspondence between individuals or organizations on the one hand, and rules (i.e., replicators) on the other hand, would lead to a model where only natural or indirect selection exists, and would preclude the possibility of conscious decision-making of agents who intend to change their rules, i.e. would preclude the possibility of the process termed here vicarious selection -when human individuals or organizations decide to change their replicators (even though such change is not always easy, it does occur). So the PVSR model provides an evolutionary conception which does not place artificial constraints on reality, such as assum-ing that individuals or organizations cannot change their rules and practices, precisely because, unlike much evolutionary theory, it is derived a posteriori informed by ontological analysis, and not a priori through an uncritical universalization of the biological analogy.
Thus, in the PVRS model, for a code to be replicated, it has to be the case that an individual decides to keep practising a given social rule, and that this individual is not selected out (through a process of natural, or indirect, selection). Also, if the capability to perform such social rule is provided by a given organization, then such an organization must maintain the social rule as a social practice, and the organization must also be itself favoured by (natural or indirect) selection in order for the social practice to continue.
We can already see that a particular situation in which the PVRS model is particularly useful in social analysis concerns the conceptualization of the role of the environment of selection in constraining our actions. While in the transformational model of social activity social structure is seen as facilitating or constraining human agency in more abstract terms, the concept of environment of selection refers to a concrete actualization of a social structure (which comprises the social replicators, viz., social rules) in a specific environment of social practices, which exerts competitive pressure through a selective process of competition within a population of social practices. In this sense, the PVSR model may be particularly fruitful in the critical realist theory of explanatory critique, in order to understand processes where, through vicarious or natural selection, coercive power is exercised.
Distinguishing between Selection Mechanisms, Replication Mechanisms and Variety-Generating Mechanisms
The role of underlying dispositions on behaviour can also be conceptualized using the PVRS model. Human agents, and the organizations in which they are placed, can be seen as possessing three different sets of capacities or dispositions: (i) capacities or dispositions to action and creativity; (ii) capacities or dispositions to maintain their structures and functionings in a relatively stable manner in relation to changes in the environment; and (iii) a capacity to respond to changes in the environment. These capacities or dispositions will support: (i) variety-generating mechanisms; (ii) replication mechanisms; and (iii) selection mechanisms, respectively. In a Darwinian framework, variety-generating mechanisms and replication mechanisms are relatively independent from changes in the environment of selection, while selection mechanisms are those triggered primarily by changes in the environment of selection, and denote the competitive pressure caused by the latter.
Concepts like dispositions and habits, which Harré, like Bourdieu, Searle and critical realists, argue to be fundamental notions for the development of a theory of social and psychological development, can then be analysed in terms of the role they play in generating variety, replication and selection, taking into account the way in which these processes will in turn shape dispositions and habits. These notions are also crucial to the understanding of how societies and organizations emerge, and the rules and routines that structure societies and organizations. Now, even though some distinction between selection mechanisms and variety-generating mechanisms is necessary for Darwinian analysis, it is also the case that these mechanisms may be to some extent interdependent. In what Lawson calls a strictly Darwinian framework, the variety-generating mechanism (or the variety of traits) is regarded as independent from the selection mechanism. So, in a strictly Darwinian model, the dispositions that influence the replication and variety of social rules are independent from the environment of selection -i.e., from the competing social practices.
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When the environment of selection has some sort of causal influence on the variety-generating mechanism, Lawson names the evolutionary process a Lamarckian process. 54 In biology, following Jean-Baptiste de Lamarck, Lamarckian models refer to situations where acquired traits are inherited, in order to represent the case where the selection environment may influence the variety-generating mechanism, and hence the traits that are produced and selected (in biology, this means it influences the genetic features of the individual organism taken to be the phenotype, or displaying phenotypic characteristics). But a formulation where the interactors are social practices leads us to define a Lamarckian model as Lawson does: a model where the selection environment influences the variety traits. For the general insight behind the traditional formulation of the Lamarckian model as one where acquired traits are inherited is that the selection environment may influence the variety-generating mechanism, and thus influence the traits that are produced and selected. In a Lamarckian model, the environment of selection causes a change indirectly through its influence on the variety-generating mechanism, i.e. the environment of selection first changes the underlying replicators, and then selects the interactors that reflect the modified replicators. This second step is crucial, for when a disposition to act according to a different code, rule or technique is generated by the variety-generating mechanism, it will not necessarily be manifest in actual behaviour as a social practice, for it still needs 53 Lawson 2003, 123-4. 54 to be selected by the relevant mechanism, in the environment of competing social practices. The fact that a variety of codes, rules or techniques is generated (for example, because a tendency or disposition to adopt new codes, rules or techniques arises) does not imply that such variety will be materialized in actual social practices, for the selection mechanism might prevent it.
Moreover, human agents may deliberately decide to change the environment of selection, engaging in creative activity that generates a new environment. This is the case where final causes are just reasons, as Groff argues. 55 In fact, the causal forces linking variety-generating mechanisms and selection mechanisms can work in the opposite direction. Relationships of power and authority between entities signify that the variety-generating mechanism may be able to influence the environment of selection, by generating new codes and rules, and directly imposing them upon the environment.
So we have a strictly Darwinian process when the selection environment and variety traits are independent, a Lamarckian process when the selection environment influences variety traits (for example, influences human dispositions), and a creative process when the variety-generating mechanism (for example, human creativity) changes the environment of selection. As Lawson notes, Darwin himself was open to the possibility of change caused by mechanisms other than natural selection, even in the biological realm, for in the final edition of The Origin of Species, Darwin writes:
But as my conclusions have lately been much misrepresented, and it has been stated that I attribute the modification of species exclusively to natural selection, I may be permitted to remark that in the first edition of this work and subsequently, I placed in a most conspicuous position -namely at the close of the Introduction -the following words: 'I am convinced that natural selection has been the main but not the exclusive means of modification'. This has been of no avail. Great is the power of steady misrepresentation.
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So the attempt to advocate 'Darwinism', understood as the theory of natural selection, as a universal theory to be applied to all domains of reality, seems to spring from a misrepresentation of Darwin's original contribution.
57 Furthermore, not only does the project of Universal 'Darwinism' misrepresent Darwin, it also either engages in the epistemic fallacy, by placing structures in the epistemological domain, or presupposing a priori an ontological similarity between different (emergent) levels, such as the biological and the social realm. 55 Groff 2004. 56 Darwin 1872, 421, as cited in Lawson 2003, 112. 57 Prominent accounts of Universal Darwinism can be found in Dawkins 1983 , or Dennett 1996 On the other hand, a version of natural selection models that is generalized enough so as to accommodate all types of social phenomena loses the specificity which, Lawson argues, is the added-value that natural selection models could bring to social analysis, and leads us to a model which does not give us anything further than what the transformational model of social activity already provides. This is why Lawson notes that models of natural selection in the context of social analysis, including his own PVRS model, can be most usefully seen as particular specifications of the transformational model of social activity, and not as a universal theory. As noted above, a particular situation to which the PVRS model could be applied in social analysis constitutes situations of coercive power.
Coercive power may be conceptualized in the PVRS model as an unintentional selective power, exercised by the selection environment, which can be conceptualized as a power to select social practices, individuals or organizations (through Darwinian selection), to force changes in dispositions (the case of Lamarckism). But coercive power can also be seen as an intentional power to change the environment of selection, that is enabled by the creative capacities of human beings, where this new environment may in turn exert coercive power. Within a broad transformational conception, we can identify Darwinian, Lamarckian and creative processes as particular types of processes, depending on the relation between the environment of selection and the human agents.
Furthermore, not only is it the case that Universal 'Darwinism' seems to overemphasize natural selection, but even its conceptualization of selection itself is restrictive. In fact, the PVRS model enables the use of an evolutionary model to understand processes where other specifications of Darwinian processes would fail. For example, David Hull, when addressing Richard Dawkins's conception of memetics in particular, argues that cases of transmission of ideas (like cases of contagion) cannot be defined as Lamarckian, because although there is a change in the phenotype that adopts the ideas transmitted (which are the genotypes or replicators), the new characteristics are not selected through the competition of phenotypes.
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If we follow Hull here, the process of transmission of ideas would in fact not even be one of natural selection, nor even a Darwinian process, precisely because there is no competition of phenotypes. On the other hand, if the interactor is the social practice that corresponds to the social rule or idea, as in the PVRS model, there can still be competition between the social practices in cases of transmission of ideas by contagion, such as those addressed by Hull, and evolutionary analysis can fruitfully illuminate the dynamics of this process. 
Concluding Remarks
An account of emergence using process as the central ontological category, which is present in many evolutionary theories, enables us to conceptualize societies as entities with the same ontological status as atomic, molecular, cellular and organic structures. The idea that evolution progresses towards greater complexity also provides a diachronic analogue to the synchronic coexistence of various hierarchical levels of emergent structured processes.
Furthermore, Aristotle's four causes can be fruitfully used to understand emergence, process and structural causality. Aristotle's formal cause focuses on the structure of an entity, while Aristotle's material cause emphasizes the emergent properties of an entity, such as social structures, while abstracting from the lower-level structured processes that generate it. Efficient causation depends upon the activity of the relevant agent at a given level of analysisthe human agent in social analysis, as Harré notes -while Aristotle's final cause may consist in human reasons when agents plan and execute an action, or can be understood resorting to evolutionary analysis when explaining non-teleological processes. This framework provides an emergent account of structural causation that allows for a conceptualization of the causal role of social structures.
A particularly useful evolutionary theory for the conceptualization of underlying dispositions, and the coercive power of social structures, which is a central topic in Harré's critique, is given by Lawson's PVSR model, in which the environment of social practices provides an actualization of the underlying social structures through which structural causation takes place, both when human agents are themselves selected and when they are not (the case of vicarious selection).
Lawson himself applies the PVRS model to a similar context, namely to explain the pressure towards a mathematizing tendency in the social sciences, caused by the cultural and academic environment. Thus social situations of coercive power, where a given environment pressures human agents to act in a given way, seem to be a particular type of situation in which the PVRS model has a higher explanatory power. In this sense, it may play an important role in the critical realist theory of explanatory critique, and in the identification of the social structures that constrain human well-being through vicarious selection and natural selection.
Following Lawson, interactors were defined as social practices (including the performance of techniques). This specification enables Lawson's model to conceptualize human agents (the causal power that sets social and technological structures into motion) as active and creative entities that can change their decisions. Evolutionary models that conceptualize the human agent (or organizations) as the social interactors are often faced with the problem that an interactor must contain a stable replicator, and hence face difficulties in conceptualizing human creativity and innovation (including the creativity displayed by human agents within organizations).
Because social practices are specified as the social interactors here, the correspondence between replicators and interactors is here maintained without the creativity of human agents being neglected. Furthermore, within the framework of the PVRS model we can identify Darwinian, Lamarckian and creative processes as three particular types of transformational processes. All these constitute types of final causation.
Analogies like the biological analogy may be most useful in social theory. But the psychological and social structures that a social theory identifies are best seen as an ontological constituent of reality, which is permanently reproduced through the human practices that presuppose it, where the latter are of course the source of meaning of the rules and conventions reproduced within a community.
